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Abstract This paper showed the concept of evaluation index to the visual element in the finishing of concrete surface. 
As a final objective, it is construction of the quantitative quality control system by the image analysis of 
principally uneven color and surface foam. The image analysis program can evaluate a color tone besides 
uneven color quantitatively, and there are a sensuality evaluation and correlation. For this reason, we 
thought that construction advances smoothly by this quantitative quality control system. 
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㸬ࡣࡌࡵ࡟
 ࢥࣥࢡ࣮ࣜࢺ⣲ᆅ௙ୖࡆࡢ୍ࡘ࡛࠶ࡿࢥࣥࢡࣜ
࣮ࢺᡴᨺࡋᖹ⁥௙ୖࡆ(௨ୗ㸪ᡴᨺࡋࢥࣥࢡ࣮ࣜࢺ
࡜ࡍࡿ)ࡣ㸪௙ୖࡆ㠃࡜ࡋ࡚ࢥࣥࢡ࣮ࣜࢺࡢ⣲ᆅࢆ
ࡑࡢࡲࡲ⏝࠸ࡿࡓࡵ㸪㌣య࡜ࡋ࡚ࡢရ㉁ࡣ↓ㄽࡢ
ࡇ࡜㸪௙ୖࡆᮦᩱ࡜ࡋ࡚ࡢどぬⓗ࡞௙ୖࡀࡾ≧ែ
ࡀ㔜せ࡞せ⣲࡛࠶ࡿࡇ࡜ࡣㄽࢆᚅࡓ࡞࠸㸬ࢥࣥࢡ
࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ≧ែ࡜ࡣ㸪ᗈ⩏࡞ព࿡࡛ Fig. 
1 ࡟♧ࡍࡼ࠺࡞᪋ᕤ୙Ⰻ࡟㉳ᅉࡋ࡚Ⓨ⏕ࡍࡿ୙ල
ྜࡔࡅ࡛࡞ࡃ㸪㐺ษ࡞᪋ᕤࢆ⾜ࡗ࡚ࡶⰍㄪ㸪Ⰽࡴ
ࡽ࠾ࡼࡧࢸࢡࢫࢳ࣮ࣕ࡞࡝ไᚚࡀᅔ㞴࡛࠶ࡿどぬ
ⓗ࡞せ⣲ࡀྵࡲࢀࡿ㸬ࡋ࠿ࡋ࡞ࡀࡽ㸪௙ୖࡀࡾ≧
ែ࡟㛵ࡍࡿホ౯ᣦᶆ࡜ࡑࡢホ౯᪉ἲࡀ᫂☜࡟♧ࡉ
ࢀ࡚࠸࡞࠸ࡢࡀᐇ≧࡛࠶ࡿ㸬౛࠼ࡤ㸪JASS 51)࡛
ࡣ㸪ࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ≧ែࢆつᐃࡍࡿ
せ⣲࡟ࡘ࠸࡚グ㏙ࡉࢀ࡚࠸ࡿࡶࡢࡢ㸪ᖹᆠࡉࡢᇶ
‽ࢆ㝖࠸࡚ᐃ㔞ⓗ࡞ุ᩿ᇶ‽ࡣ᫂グࡉࢀ࡚࠸࡞࠸㸬
୍⯡ⓗ࡟ᡴᨺࡋࢥࣥࢡ࣮ࣜࢺ࡜ࡍࡿሙྜࡣ㸪タィ
ᅗ᭩ࡢ௙ᵝ᭩࡟ࠕࢥࣥࢡ࣮ࣜࢺᡴᨺࡋ⿵ಟࠖ࡜᫂
♧ࡉࢀ㸪ヲ⣽࡞せồᛶ⬟ࡣ≉グ௙ᵝ᭩࡟ࡼࡗ࡚♧
ࡉࢀࡿࡀ㸪ࡑࡢከࡃࡣ JASS 5࡟‽ࡎࡿ࡜ࡢグ㏙࡛
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࠶ࡾ㸪せồࡉࢀࡿ௙ୖࡀࡾ≧ 
ែࡀᐃ㔞ⓗ࡟♧ࡉࢀࡿࡇ࡜ࡣ 
ᴟࡵ࡚ᑡ࡞࠸㸬 
 ࡑࢀᨾ࡟, Fig. 1࡟♧ࡍࡼ࠺ 
࡞㇋ᯈࡸࢥ࣮ࣝࢻࢪࣙ࢖ࣥࢺ 
࡞࡝ࡣ㸪୍ぢࡋ࡚୙ලྜ࡜ㄆ 
㆑࡛ࡁ⿵ಟࡍ࡭ࡁࡶࡢ࡜ุ᩿ 
ࡉࢀࡿࡀ㸪ࢥࣥࢡ࣮ࣜࢺࡢⰍ 
ࡴࡽࡸࢸࢡࢫࢳ࣮ࣕ࡞࡝ࡢⰋ 
ྰ࡟㛵ࡍࡿุ᩿ࡣ㸪ほᐹ⪅ࡢ 
୺ほ࡟ጤࡡࡽࢀࡿࡇ࡜࡟࡞ࡾ㸪 
࣮ࣘࢨ㸪᪋ᕤ┘⌮⪅࠾ࡼࡧ᪋ 
ᕤ⟶⌮⪅ࡢ❧ሙ࡟ࡼࡿㄆ㆑ࡀ 
᏶඲࡟୍⮴ࢆぢ࡞࠸ሙྜ࡟ࡣ㸪 
ࡑࡢ⿵ಟࡢ᫝㠀࡟ࡘ࠸㱈㱒ࡀ 
⏕ࡌ࡚ࡃࡿ㸬≉࡟㸪ࣉࣞ࢟ࣕࢫࢺ 
ࢥࣥࢡ࣮ࣜࢺ〇ရ(௨ୗ㸪PCa〇ရ࡜ࡍࡿ)࡞࡝ࡣ㸪
ࡑࡢ᭱ࡓࡿࡶࡢ࡛࠶ࡿ㸬 
 PCa 〇ရࡢ〇㐀࣓࣮࢝ࢆᑐ㇟࡜ࡋࡓ〇㐀㐣⛬࡛
ࡢ⾲㠃௙ୖࡀࡾ≧ែࡢ⟶⌮࡟㛵ࡍࡿ᪤ ࡢㄪᰝ 2)
࡛ࡣ㸪♫ෆᇶ‽ࡢ᭷↓ࡢᕪ㐪ࡣ࠶ࡿࡶࡢࡢ㸪௙ୖ
ࡀࡾ≧ែ࡟㛵ࡋ࡚┠どホ౯㸪ࡍ࡞ࢃࡕ⟶⌮⪅ࡢ୺
ほ࡟ጤࡡࡽࢀࡿရ㉁⟶⌮ࢆ⾜ࡗ࡚࠸ࡿࡇ࡜ࡀ♧ࡉ
ࢀ࡚࠸ࡿ㸬୍᪉࡛㸪(♫)᪥ᮏࢥࣥࢡ࣮ࣜࢺᕤᏛ༠
఍ࡢሗ࿌᭩ 3)࡟ࡼࢀࡤ㸪PCa 〇ရ࡟ᑐࡍࡿ㉎ධ⪅
࠿ࡽࡢࢡ࣮࣒ࣞࡣ㸪⾲㠃ẼἻ࠾ࡼࡧⰍࡴࡽࡀ᭱ୖ
఩ࢆ༨ࡵ࡚࠾ࡾ㸪ᵓ㐀ⓗ࡞ရ㉁࡟኱ࡁ࡞ᙳ㡪ࡣ↓
࠸࡟ࡶ㛵ࢃࡽࡎ㸪ࡇࢀࡽࡢ⿵ಟ࡟ከ኱࡞ປຊࡸ㈝
⏝ࢆせࡍࡿ≧ἣ࡟࠶ࡿ㸬ࡇࡢࡇ࡜࠿ࡽ㸪ࢥࣥࢡࣜ
࣮ࢺ⾲㠃ࡢ௙ୖࡀࡾ≧ែࢆホ౯ࡍࡿᣦᶆࢆ᫂♧ࡍ
ࡿࡇ࡜ࡀᴟࡵ࡚᭷ຠ࡜⪃࠼ࡽࢀࡿ㸬 
 ࡑࡇ࡛㸪ᮏሗ࿌ࡣ㸪ᡴᨺࡋࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ
௙ୖࡀࡾ≧ែࢆつᐃࡍࡿどぬⓗ࡞せ⣲࡟ࡘ࠸࡚㸪
ᐃ㔞ⓗ࡞ホ౯࡜ᐁ⬟ホ౯࡟ࡼࡿឤぬ㔞ࢆ」ྜࡋࡓ
ホ౯᪉ἲࢆ☜❧ࡋ㸪᭱⤊ⓗ࡟ࡣ㸪㛵ಀ⪅㛫ࡢྜព
ᙧᡂ࡟ᇶ࡙ࡃ௙ୖࡀࡾ≧ែࡢရ㉁⟶⌮ࢩࢫࢸ࣒ࢆ
ᵓ⠏ࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓࡶࡢ࡛࠶ࡿ㸬 
 ࡇࡇ࡛ࡣ㸪ᡴᨺࡋࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ
≧ែࢆつᐃࡍࡿせ⣲ࡢ୍ᅉ࡛࠶ࡿ͆Ⰽࡴࡽ͇ࢆ୺
║࡜ࡋ㸪⏬ീゎᯒ࡟ࡼࡿᐃ㔞ⓗ࡞ホ౯᪉ἲ࡜ᐁ⬟
᳨ᰝ࡟ࡼࡿホ౯ᑻᗘ࡜ࡢ㛵ಀ࡟ࡘ࠸࡚♧ࡋ㸪ࡇࡢ
ホ౯᪉ἲࢆ⏝࠸ࡓࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ≧ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ែ࡟࠾ࡅࡿရ㉁⟶⌮ࢩࢫࢸ࣒ࡢ࠶ࡾ᪉࡟ࡘ࠸࡚㏙
࡭ࡿ㸬 
㸬ࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ≧ែࢆつ
ᐃࡍࡿどぬⓗせ⣲࠾ࡼࡧホ౯ᣦᶆ
 ᡴᨺࡋࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ≧ែࢆつᐃ
ࡍࡿどぬⓗ࡞せ⣲࡟ࡣ㸪Ⰽㄪ㸪Ⰽࡴࡽ㸪⾲㠃ẼἻ
࠾ࡼࡧගἑᗘࡀᣲࡆࡽࢀࡿ㸬ࡇࡢ௚࡟ࡶ㸪ᙧ≧࠾
ࡼࡧ㐀ᙧ࡟㉳ᅉࡍࡿせ⣲㸪౛࠼ࡤ㸪ᆺᯟ┠㐪࠸ࡸ
ࡣࡽࡳฟࡋ࡞࡝㌣యࡢ᪋ᕤ⢭ᗘࡶ㛵ಀࡍࡿ࡜⪃࠼
ࡽࢀࡿࡀᮏሗ࿌࡛ࡣᑐ㇟࡜ࡋ࡞࠸㸬 
 Ⰽᙬ್㸪Ⰽࡴࡽ㸪⾲㠃ẼἻ࠾ࡼࡧගἑᗘ࡟ᑐࡍ
ࡿホ౯ࡣ㸪ほᐹ㊥㞳ࡢ㐲㏆࡟ࡼࡾほᐹ࡛ࡁࡿ⠊ᅖ
ࡀኚ໬ࡍࡿࡓࡵ㸪ほᐹ㊥㞳ࢆ⪃៖ࡋࡓホ౯ࡀᚲせ
࡜⪃࠼ࡽࢀࡿ㸬ࡇࢀࡽࡢ࠺ࡕ㸪͆Ⰽࡴࡽ͇ࢆ౛࡜
ࡋ࡚㸪ほᐹ㊥㞳ࡢ┦㐪࡟ࡼࡿᡴᨺࡋࢥࣥࢡ࣮ࣜࢺ
⾲㠃ࡢⰍࡴࡽࡢࣃࢱ࣮ࣥ౛ࢆ Fig. 2࡟♧ࡍ㸬ࡇࡇ
࡛ࡣ㸪Ⰽࡴࡽࡢࣃࢱ࣮ࣥࢆ኱ูࡋ࡚ 4ࡘ࡟ศ㢮ࡋ
ࡓ㸬 
ձᆒ୍ศᩓᆺ㸸Ⰽࡢ⃰ῐࡢᕪ␗ࡀ࡯࡜ࢇ࡝↓ࡃᆒ
㉁࡞௙ୖࡀࡾ㠃(Ⰽࡴࡽࡀ࡯࡜ࢇ࡝࡞ࡃ୍⯡ⓗ
࡟⨾ࡋ࠸࡜ࡉࢀࡿ௙ୖࡀࡾ㠃) 
ղ୙ᆒ୍ศᩓᆺ㸸Ⰽࡢ⃰ῐࡢᕪ␗ࡀࡣࡗࡁࡾ࡜ุ
ู࡛ࡁᩬ≧ࡢ⢒㦵ᮦࡢࡼ࠺࡞ᶍᵝ࡛ศᩓࡋࡓ௙
ୖࡀࡾ㠃 
ǭ
Uneven color along the cold joint
Uneven color (pattern such as tachetic of coarse aggregate)
Color difference of both ends in the same member
Uneven color that appeared in the cover due to lack of rebar position
Uneven color that appeared at the insertion point of vibrator
Uneven color of form joint line
Cold joint
Grout loss
Rock pocket (Honey comb)
Surface foam (Honey comb)Cracking
Rust discolouration
Warped surface
Fig. 1  Image of Finishing of concrete surface
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ճ኱ᒁᕪ␗ᆺ㸸ᑍἲ࠾ࡼࡧ㠃✚ࡢ኱ࡁ࡞㒊ᮦ࠶ࡿ
࠸ࡣ㠃࡟࠾ࡅࡿ㞳ࢀࡓ㒊఩࡟࠾࠸࡚Ⰽ࡟ᕪࡀ࡛
ࡓ௙ୖࡀࡾ㠃 
մᒁᡤᆺ㸸㒊ศⓗ࡟✺ฟࡋࡓⰍࡴࡽࢆ⏕ࡌ࡚࠸ࡿ
௙ୖࡀࡾ㠃 
 ୖグࡢⰍࡴࡽࡢࣃࢱ࣮ࣥࡣ㸪ղ࠾ࡼࡧմࡢࡼ࠺
࡟ẚ㍑ⓗ㏆㊥㞳࠿ࡽ᫂☜࡟ุ᩿࡛ࡁࡿሙྜ࡜㸪ճ
ࡢࡼ࠺࡟㞳ࢀࡓ㊥㞳࡛ࡋ࠿ุ᩿࡛ࡁ࡞࠸ሙྜ࡟㸪
ศࡅ࡚ᤊ࠼ࡿࡇ࡜ࡀ࡛ࡁࡿ㸬୍᪉㸪⾲㠃ẼἻࡣ㸪
ほᐹ㊥㞳ࡀẚ㍑ⓗ㏆㊥㞳ࡢሙྜࡢࡳㄆ㆑ࡉࢀ㸪ග
ἑᗘࡣ⾲㠃࡟᥋ゐࡍࡿࡇ࡜࡟ࡼࡗ࡚ࡢࡳホ౯ࡀྍ
⬟࡛࠶ࡿ㸬ࡼࡗ࡚᪋ᕤ⟶⌮ࢆ⪃៖ࡋࡓሙྜ࡟㸪ᑐ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㇟≀ࡢ௙ୖࡀࡾ≧ែࡢࣃࢱ࣮ࣥ࡟ࡼࡾࡑࢀࡒࢀࡢ
ホ౯㡯┠࡟ࡘ࠸࡚㐺ษ࡞ほᐹ㊥㞳ࢆᐃࡵࡿᚲせࡀ
࠶ࡿ࡜࠸࠼ࡿ㸬 
 ௨ୖࢆ㋃ࡲ࠼࡚㸪ᡴᨺࡋࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢど
ぬⓗ࡞௙ୖࡀࡾ≧ែࢆつᐃࡍࡿせ⣲࡜ࡋ࡚Ⰽᙬ್㸪
Ⰽࡴࡽ㸪⾲㠃ẼἻ࠾ࡼࡧගἑᗘࢆホ౯㡯┠࡜ࡋࡓ
ሙྜࡢᑐ㇟㠃࠾ࡼࡧほᐹ㊥㞳࡟ᛂࡌࡓホ౯ᣦᶆࡢ
ヨ᱌ࢆ Table 1 ࡟♧ࡍ㸬ᮏሗ࿌࡛ࡣ㸪ẚ㍑ⓗ㏆㊥
㞳࡟࠾࠸࡚ㄆ㆑࡛ࡁࡿⰍᙬ್㸪Ⰽㄪ࠾ࡼࡧ⾲㠃Ẽ
Ἳ࡟୺║ࢆ⨨ࡁ㸪ࡑࡢホ౯᪉ἲ࡜ရ㉁⟶⌮ࢩࢫࢸ
࣒࡟ࡘ࠸࡚ㄽࡌࡿ㸬࡞࠾㸪どぬⓗ࡞௙ୖࡀࡾ≧ែ
ࢆつᐃࡍࡿせ⣲ࡢⰍᙬ್࠾ࡼࡧⰍࡴࡽࢆホ౯ࡍࡿ
Table 1 Tentative of Evaluation Indexes 
Evaluate target surface and 
observance distance 
Different surface 
(long distance) 
Same surface 
(long distance)
Same surface 
(short distance) 
Evaluate item Color tone Color tone㸪Uneven color Surface foam Gloss 
Evaluate method Image analysis using the image photograph of the digital camera Gloss meter 
Evaluate scale 
࣭Average difference of luminance
 
࣭Color difference (ǼE*ab) 
㸺Color tone㸼 
࣭Average difference 
of luminance 
࣭Color difference (ǻE*ab)
 
㸺Uneven color㸼 
࣭Standard deviation 
of luminance 
࣭Area rate occupied 
by the foams in 
the target surface 
 
࣭Distribution of 
foam size  
Average difference
of Gloss 
Uneven color condition Almost no uneven color tachetic pattern such ascoarse aggregate
Color difference of both ends
in the same member
pattern classification of uneven color Uniformly dispersed Type Ununiformly dispersed Type Differing allo-point Type
Observation distance
Exemplar
(photograph)
Uneven color of form joint line Uneven color along the cold joint Uneven color that appeared at the insertion point of vibrator
Uneven color that appeared in the 
cover due to lack of rebar position
Local Type
Near Distant

Fig.2 Distance that can be recognized as an example for uneven color pattern of the concrete surface 
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᪉ἲ࡜ࡋ࡚㸪௨๓࠿ࡽ JIS Z 8729㸸2004ࠕⰍࡢ⾲
♧᪉ἲ㸫L*a*b*⾲Ⰽ⣔࠾ࡼࡧ L*u*v*⾲Ⰽ⣔ ࡟ࠖࡼ
ࡾศග Ⰽィࢆ⏝࠸ࡓ㸪ᒁ㒊ⓗ࡞ ᐃ࡟ࡼࡿホ౯
ࡀ⾜ࢃࢀࡿࡇ࡜ࡀ୍⯡ⓗ࡛࠶ࡗࡓࡀ㸪Ⰽࡴࡽࡢ㞟 
ྜయ࡛࠶ࡿࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡣ㸪㠃ⓗ࡞ホ౯ࡀ୙
ྍḞ࡛࠶ࡿ㸬 
㸬⏬ീゎᯒ࡟ࡼࡿࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢⰍ
ࡴࡽࡢホ౯᪉ἲ
 ๓❶࡛㏙࡭ࡓࡼ࠺࡟㸪ࢥࣥࢡ࣮ࣜࢺࡣᆒ㉁ᮦᩱ
࡛ࡣ࡞࠸ࡓࡵ࡟㸪ࡑࡢ⛬ᗘࡣ␗࡞ࡿࡶࡢࡢⰍࡴࡽ
ࡢ㞟ྜయ࡛࠶ࡿ࡜࠸࠼㸪ᑐ㇟⠊ᅖ඲యࡢ㠃࡜ࡋ࡚
ࡢホ౯ࡀ୙ྍḞ࡜࡞ࡿ㸬ࡑࡇ࡛㸪໭ᇉࡽࡢᥦ᱌ࡋ
ࡓ᪉ἲ 4)ࢆཧ⪃࡜ࡋ࡚㸪⡆౽࠿ࡘ༶᫬ⓗ࡟ᐃ㔞ⓗ
࡞ุ᩿ࡀྍ⬟࡞᪉ἲ࡜ࡋ࡚㸪ࢥࣥࢡ࣮ࣜࢺ⾲㠃ࢆ
ᕷ㈍ࡢࢹࢪࢱ࣓ࣝ࢝ࣛ࡟ࡼࡾ᧜ീࡋࡓ⏬ീࡢ඲⏬
⣲ࡢⰍᙬ᝟ሗࢆᢳฟࡋ㸪ࡑࡢ⤫ィ್࡟ࡼࡗ࡚ホ౯
࡛ࡁࡿ⏬ീゎᯒࣉࣟࢢ࣒ࣛࢆసᡂࡋࡓ㸬࡞࠾㸪ᮏ
ᡭἲ࡟௜୚ࡍࡿᶵ⬟ࡣ㸪ࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢⰍᙬ
್㸪Ⰽࡴࡽ࠾ࡼࡧ⾲㠃ẼἻࡢ᳨ฟ࡛࠶ࡿࡀ㸪⌧᫬
Ⅼ࡛⾲㠃ẼἻ࡟ࡘ࠸࡚ࡣ㛤Ⓨ୰࡛࠶ࡾ඲࡚ࡢᶵ⬟
ࢆ‶㊊ࡍࡿ࡟ࡣ⮳ࡗ࡚࠸࡞࠸ࡓࡵ㸪௨㝆ࡣ㸪ᮏᡭ
ἲࢆ⏝࠸ࡓⰍࡴࡽࡢホ౯᪉ἲ࡟ࡘ࠸࡚ࡢࡳㄽࡌࡿ
ࡇ࡜࡜ࡍࡿ㸬 
 ホ౯᪉ἲࡢᴫせ
 ホ౯ᑐ㇟ࡣ㸪ᡴᨺࡋࢥࣥࢡ࣮ࣜࢺࡢヨ㦂య
(W300H300D200mm)࡜ࡋࡓ㸬౑⏝ࡋࡓࢹࢪࢱ
࣓ࣝ࢝ࣛࡢ௙ᵝࢆ Table 2㸪ヨ㦂యࡢ᧜ീ᮲௳ࢆ
Fig. 3㸪᧜ീ⏬ീࡢ୍౛ࢆ Photo 1࡟♧ࡍ㸬᧜ീ⏬
ീࡣ㸪ヨ㦂య࡟࠾ࡅࡿ⾲㠃Ⰽ࠶ࡿ࠸ࡣගࡢ↷ᑕ᮲
௳࡟ࡼࡾ㸪ࢹࢪࢱ࣓ࣝ࢝ࣛࡢ࣍࣡࢖ࢺࣂࣛࣥࢫᶵ
⬟࡟ࡼࡗ࡚⮬ືⓗ࡟ⓑⰍㄪᩚࡉࢀࡿࡓࡵ㸪⏬ീࡈ
࡜࡟᫂ᬯࡢᕪࡀ⏕ࡌࡿྍ⬟ᛶࡀ࠶ࡿ㸬ࡲࡓ㸪࣍࣡
࢖ࢺࣂࣛࣥࢫᶵ⬟ࢆ౑⏝ࡋ࡞࠸ሙྜ࡛ࡶྠᵝ࡛࠶
ࡿ㸬ࡑࡇ࡛㸪ࡇࢀࡽࡢᙳ㡪ࢆ᤼㝖ࡍࡿࡓࡵ㸪ヨ㦂
యࡢ࡯࠿࡟ⓑⰍ࠾ࡼࡧ㯮Ⰽࡢࢧࣥࣉࣝࢆ෗ࡋ㎸ࡳ㸪
᫂ᗘࣞ࣋ࣝࡢㄪᩚࡢᇶ‽࡜ࡋ㸪␗࡞ࡿ᧜ീ⎔ቃୗ
࡟࠾࠸࡚ࡶᑐᛂ࡛ࡁࡿࡶࡢ࡜ࡋࡓ㸬ࡲࡓ㸪ゎᯒᑐ
㇟࡜ࡋࡓ⏬ീࡢゎീᗘࡣ 72dpi࡜ࡋ㸪Fig. 4࡟♧ࡍ
ࣇ࣮࡛ࣟ⏬ീゎᯒࣉࣟࢢ࣒ࣛ࡟ྲྀࡾ㎸ࡳ㸪ⓑⰍ࠾
ࡼࡧ㯮Ⰽࢧࣥࣉࣝ࡟ࡼࡾ᫂ᗘࢆ⿵ṇࡋ㸪௵ពࡢゎ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2  Specifications of camera 
Items Specifications 
Camera 
Type Digital single lens reflex 
Model name KISSDNS 
Pixel 8 millions 
Lens Fixed focal length 30mm Angle of view 45r 
Shooting
condition
Size 3,456×2,304 
Mode Auto focus㸪Manual white balance 
F-number 4.5 
Shutter speed Auto 
Flash None 
Black and White
sample
Specimen
Photo 1  An example of the imaging photograph 
Importing photograph
Adjusting luminance level
Setting analysis range
Converting color space (RGBĺHLS)
Outputting HLS of all pixel
histogram representation
Fig. 4  Flow of image processing 
Fig. 3  Shooting condition of the specimen 
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Specimen
Fluorescent
(Conventional light source D65)
Blackout curtain
Digital camera
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 
57KH%XOOHWLQRI,QVWLWXWHRI7HFKQRORJLVWV1R
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᯒ⠊ᅖෆࡢ඲⏬⣲࡟࠾ࡅࡿⰍᙬ᝟ሗࡢ RGB ࢹ࣮
ࢱࢆ H(Ⰽ┦㸪359㝵ㄪ)㸪L(᫂ᗘ㸪255㝵ㄪ)㸪S(ᙬ
ᗘ㸪255㝵ㄪ)Ⰽ✵㛫࡬࡜ኚ᥮ࡋᢳฟࡍࡿ㸬 
 ࡞࠾㸪ࢥࣥࢡ࣮ࣜࢺࡢ⾲㠃Ⰽࡣ↓ᙬⰍ࡟㏆࠸ࡓ
ࡵ㸪Ⰽ┦(㉥㸪㯤㸪⥳㸪㟷࡜࠸ࡗࡓⰍྜ࠸)࠾ࡼࡧ
ᙬᗘ(㩭ࡸ࠿ࡉ)࡜ࡶ࡟ஈࡋࡃ㸪ࡇࢀࡽࡢⰍᙬ᝟ሗ
࠿ࡽⰍࡴࡽࢆᤊ࠼ࡿࡇ࡜ࡀᅔ㞴࡛࠶ࡿ཯㠃㸪᫂ᗘ
࡜Ⰽࡴࡽ࡟┦㛵ࡀ࠶ࡾ㸪⏬⣲ࡈ࡜ࡢࡤࡽࡘࡁ࡟ࡼ
ࡗ࡚Ⰽࡴࡽࡢ⛬ᗘࢆࡼࡃᤊ࠼ࡽࢀࡿ࡜⪃࠼ࡽࢀࡿ㸬
ࡼࡗ࡚㸪ࡑࡢ᫂ᗘࡢศᕸࢆࣄࢫࢺࢢ࣒ࣛ໬ࡋ㸪ᶆ
‽೫ᕪࡢ኱ᑠ(኱㸸Ⰽࡴࡽࡢ⛬ᗘࡀ኱ࡁ࠸㸪ᑠ㸸Ⰽ
ࡴࡽࡢ⛬ᗘࡀᑠࡉ࠸)࡟ࡼࡾホ౯ࡍࡿ㸬 
 ⏬ീゎᯒ⤖ᯝࡢ᳨ド
 ⏬ീゎᯒࣉࣟࢢ࣒ࣛ࡟ࡼࡾᢳฟࡉࢀࡿ඲⏬⣲ࡢ
᫂ᗘࢆ⏝࠸ࡓホ౯ࡢጇᙜᛶࢆ᳨ドࡍࡿࡓࡵ࡟㸪┠
ど࡟ࡼࡾⰍࡴࡽࡢ⛬ᗘ࡟኱ࡁ࡞ᕪࡢ࠶ࡿヨ㦂య 2
ࡘࢆ㑅ᢥࡋ㸪ᮏᡭἲ࡟ࡼࡾᚓࡽࢀࡓⰍᙬ᝟ሗ㸪
H(Ⰽ┦)㸪L(᫂ᗘ)࠾ࡼࡧ S(ᙬᗘ)ࡢศᕸഴྥ࡟ࡘ࠸
࡚ẚ㍑ࡋࡓ㸬 
 HLSⰍ✵㛫࡟ࡼࡿࣄࢫࢺࢢ࣒ࣛࢆ Fig. 5࡟♧ࡍ㸬
H(Ⰽ┦)࠾ࡼࡧ S(ᙬᗘ)ࡢศᕸࡣ㸪࠸ࡎࢀࡢヨ㦂య
࡟࠾࠸࡚ࡶᴟᑠࡢ㝵ㄪ⠊ᅖ࡟㞟⣙ࡉࢀ㸪ᶆ‽೫ᕪ
࡟ࡶ࡯࡜ࢇ࡝ᕪ㐪ࡀぢࡽࢀ࡞࠸㸬ࡇࡢࡇ࡜࠿ࡽ㸪
H(Ⰽ┦)࠾ࡼࡧ S(ᙬᗘ)ࢆ⏝࠸ࡓホ౯ࡣ㸪ࢥࣥࢡࣜ
࣮ࢺ⾲㠃ࡢⰍࡴࡽࢆ⾲⌧ࡍࡿࡢ࡟୙㐺ᙜ࡛࠶ࡿࡇ
࡜ࡀศ࠿ࡿ㸬୍᪉㸪L(᫂ᗘ)ࡢศᕸࡣ㸪ᴫࡡṇつศ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᕸ࡛࠶ࡾ㸪ᶆ‽೫ᕪࡢ኱ᑠࡀⰍࡴࡽࡢ⛬ᗘ࡟ྜ⮴
ࡋ࡚࠾ࡾ㸪┠ど࡟ࡼࡿㄆ㆑࡜㏆࠸ഴྥ࡟࠶ࡿ࡜࠸
࠼ࡿ㸬 
 ௨ୖࡢࡇ࡜࠿ࡽ㸪ࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢⰍࡴࡽࢆ
᫂☜࡟ᤊ࠼ࡿ࡟ࡣ㸪ᑐ㇟⠊ᅖ඲యࡢ᫂ᗘศᕸࢆᶆ
‽೫ᕪࡢ኱ᑠ࡛ホ౯ࡍࡿࡇ࡜ࡀ㐺ษ࡛࠶ࡿ࡜⪃࠼
ࡽࢀࡿ㸬 
㸬⏬ീゎᯒ࡟ࡼࡿⰍࡴࡽࡢᐃ㔞್࡜ᐁ⬟
᳨ᰝ࡟ࡼࡿⰍࡴࡽホ౯ᑻᗘࡢ㛵ಀ
 ๓❶࡛ࡣ㸪ࢹࢪࢱ࣓ࣝ࢝ࣛ࡟ࡼࡿᡴᨺࡋࢥࣥࢡ
࣮ࣜࢺ⾲㠃ࡢ᧜ീ⏬ീࢆ⏝࠸ࡓ⏬ീゎᯒࣉࣟࢢࣛ
࣒࡟ࡼࡾᢳฟࡋࡓ᫂ᗘࡢᶆ‽೫ᕪ࡟ࡼࡗ࡚㸪Ⰽࡴ
ࡽࢆホ౯࡛ࡁࡿྍ⬟ᛶࢆ♧ࡋࡓࡀ㸪࡝ࡢ⛬ᗘࡢᶆ
‽೫ᕪ࡛࠶ࢀࡤほᐹ⪅ࡀⰍࡴࡽ࡜ㄆ㆑ࡍࡿ࠿ᐃ࠿
࡛ࡣ࡞࠸㸬ࡑࡇ࡛㸪ᖹᆒ᫂ᗘ࠾ࡼࡧ᫂ᗘࡢᶆ‽೫
ᕪࡀ␗࡞ࡿヨ㦂యࡢⰍࡴࡽホ౯ᑻᗘ࡜ࡢ㛵ಀ࡟ࡘ
࠸࡚ᇶ♏ⓗ࡞▱ぢࢆᚓࡿࡓࡵ࡟ᐁ⬟᳨ᰝ࡟ࡼࡾ᳨
ウࡋࡓ㸬 
 ᫂ᗘࡢᶆ‽೫ᕪ࡜Ⰽࡴࡽホ౯ᑻᗘࡢ㛵ಀ
 ᳨ᰝヨᩱࡣ㸪Ⰽࡴࡽࡢ␗࡞ࡿヨ㦂య(W300
H300D200mm)26య࡜ࡋࡓ㸬᳨ᰝ᪉ἲࡣ㸪Fig. 3
࡟♧ࡍヨ㦂యࡢ᧜ീ᪉ἲ࡜ྠ୍ࡢ᮲௳ୗ࡟࠾࠸࡚㸪
⣔ิ⠊ࡕࡹ࠺ἲࢆ⏝࠸ࠕⰍࡴࡽࡢ⛬ᗘࠖ࡟ࡘ࠸࡚
5ẁ㝵(5㸸㠀ᖖ࡟࠶ࡿ㸪4㸸ⱝᖸ࠶ࡿ㸪3㸸࡝ࡕࡽ 
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Fig. 5  Histogram of HLS color space 
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 6 ࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ≧ែ࡟࠾ࡅࡿホ౯ᣦᶆࡢᵓ⠏࡟㛵ࡍࡿ୍⪃ᐹ
 
 
 
 
 
 
 
 
 
 
 
 
࡛ࡶ࡞࠸㸪2㸸࠶ࡲࡾ࡞࠸㸪1㸸඲ࡃ࡞࠸)ࡢุ᩿⠊
ࡕࡹ࠺࡟ࡼࡿ⤯ᑐุ᩿࡜ࡋࡓ㸬᳨ᰝ⤖ᯝࡣ㸪ุ᩿
⠊ࡕࡹ࠺ࢆ 1㹼5 ࡢ⠊ᅖ࡛ᩘ್໬ࡋࡑࡢᖹᆒ್ࢆ
Ⰽࡴࡽࡢホ౯ᑻᗘ࡜ࡋ࡚⏝࠸ࡓ㸬ࡲࡓ㸪᳨ᰝဨࡣ
20ṓ௦ࡢ⏨ዪ 10ྡ(⏨ 9ྡ㸪ዪ 1ྡ)࡜ࡋࡓ㸬 
 ᫂ᗘࡢᶆ‽೫ᕪ࡜Ⰽࡴࡽホ౯ᑻᗘࡢ㛵ಀࢆ Fig. 
6࡟♧ࡍ㸬ᅗ୰࡟࠾࠸࡚㸪ヨ㦂యࡢᖹᆒ᫂ᗘࢆ 120
㹼146(ᑠ)㸪147㹼173(୰)㸪174㹼200(኱)࡜ 3ࡘ࡟኱
ูࡋ࡚♧ࡋࡓ㸬᫂ᗘࡢᶆ‽೫ᕪ࡜Ⰽࡴࡽホ౯ᑻᗘ
ࡢ㛵ಀࡣ㸪᫂ᗘࡢᶆ‽೫ᕪ࡜ᖹᆒ᫂ᗘࡀྠ⛬ᗘࡢ
ヨ㦂య࡛࠶ࡗ࡚ࡶⱝᖸࡢࡤࡽࡘࡁࡀぢࡽࢀࡿࡶࡢ
ࡢ㸪࠸ࡎࢀࡢᖹᆒ᫂ᗘ࡜ࡶ඲య࡟ṇࡢ┦㛵ࢆ♧ࡋ
ࡓ㸬ᖹᆒ᫂ᗘࡢ㐪࠸࡟ࡼࡿᙳ㡪ࡣ㸪ྠ⛬ᗘࡢᶆ‽
೫ᕪ࡛࠶ࡗ࡚ࡶ㸪ᖹᆒ᫂ᗘࡀ኱ࡁࡃ࡞ࡿ࡯࡝Ⰽࡴ
ࡽホ౯ᑻᗘࡣᑠࡉࡃ࡞ࡿഴྥ࡟࠶ࡾ㸪ᖹᆒ᫂ᗘࡢ
኱ᑠࡀⰍࡴࡽホ౯ᑻᗘ࡟ᑡ࡞࠿ࡽࡎᙳ㡪ࡍࡿࡶࡢ
⪃࠼ࡽ࠼ࡿ㸬 
 ᖹᆒ᫂ᗘ࠾ࡼࡧ᫂ᗘࡢᶆ‽೫ᕪ࡜Ⰽࡴࡽホ
౯ᑻᗘࡢ㛵ಀ
 ᳨ᰝヨᩱ࡛࠶ࡿࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ≧
ែ࡟࠾ࡅࡿᖹᆒ᫂ᗘ࠾ࡼࡧⰍࡴࡽࡢ⛬ᗘࢆ௵ព࡟
ኚ໬ࡉࡏࡿࡇ࡜ࡣᅔ㞴࡛࠶ࡿࡇ࡜࠿ࡽ㸪⏬ീ⦅㞟
࡟ࡼࡾㄪᩚࡋࡓ༳ๅ⏬ീࢆ⏝࠸ࡿࡇ࡜࡜ࡋࡓ㸬᳨
ᰝヨᩱࡢ㐪࠸࡟࠾ࡅࡿ᫂ᗘࡢᶆ‽೫ᕪ࡜Ⰽࡴࡽホ
౯ᑻᗘࡢ㛵ಀࢆ Fig. 7࡟♧ࡍ㸬࠸ࡎࢀࡢᶆ‽೫ᕪ
࡟࠾࠸࡚ࡶᐇ≀ࡢヨ㦂య࡜༳ๅ⏬ീ࡟࡯࡜ࢇ࡝ᕪ
␗ࡣぢࡽࢀ࡞࠸ࡇ࡜࠿ࡽ㸪༳ๅ⏬ീࢆ᳨ᰝヨᩱ࡜
ࡋ࡚ࡶᕪࡋᨭ࠼࡞࠸ࡶࡢ࡜⪃࠼ࡓ㸬 
 ᫂ᗘࡢᶆ‽೫ᕪࡈ࡜ࡢᖹᆒ᫂ᗘ࡜Ⰽࡴࡽホ౯ᑻ
ᗘࡢ㛵ಀࢆ Fig. 8࡟♧ࡍ㸬᫂ᗘࡢᶆ‽೫ᕪࡀྠ୍ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ࡢሙྜ࡟࠾ࡅࡿⰍࡴࡽホ౯ᑻᗘࡣ㸪ᖹᆒ᫂ᗘࡀ኱
ࡁࡃ࡞ࡿ࡟ࡘࢀ࡚ᑠࡉࡃ࡞ࡿഴྥ࡟࠶ࡗࡓ㸬୍ ᪉㸪
᫂ᗘࡢᶆ‽೫ᕪࢆኚ໬ࡉࡏࡓሙྜ࡟ࡣ㸪᫂ᗘࡢᶆ
‽೫ᕪࡀᑠࡉࡃ㸪࠿ࡘᖹᆒ᫂ᗘࡀ኱ࡁࡃ࡞ࡿ࡜Ⰽ
ࡴࡽホ౯ᑻᗘࡀᑠࡉࡃ࡞ࡾ㸪Ⰽࡴࡽ࡜ㄆ㆑ࡍࡿᗘ
ྜࡀపୗࡍࡿഴྥࢆ♧ࡋࡓ㸬 
 ࡇࢀࡽ࠿ࡽ㸪Ⰽࡴࡽホ౯ᑻᗘࡢホ౯ᣦᶆ࡜ࡋ࡚㸪
ᖹᆒ᫂ᗘࡢ࡯࠿࡟᫂ᗘࡢᶆ‽೫ᕪࢆຍ࿡ࡋ᳨࡚ウ
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Fig. 6  Relationship between standard deviation of the 
luminance and evaluate scale of uneven color 
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Fig. 7  Relationship between the standard deviation of the 
luminance and evaluate scale of uneven color of the
difference in the test sample 

ᐇ≀ࡢヨ㦂య
༳ๅ⏬ീ1
2
3
4
5
10 15 20 25
Standard deviation of luminance
Ev
al
ua
te
 s
ca
le
 o
f u
ne
ve
n 
co
lo
r
Specimen  
Printing image
50
 
77KH%XOOHWLQRI,QVWLWXWHRI7HFKQRORJLVWV1R
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
㠃௙ୖࡀࡾ≧ែࡢရ㉁⟶⌮࡟㐺⏝ࡋࡓሙྜࡢヨ᱌
ࢆ♧ࡋ㸪ࡑࡢ࠶ࡾ᪉࡟ࡘ࠸࡚㏙࡭ࡿ㸬 
 ᐃ㔞ⓗホ౯࡟ᇶ࡙ࡃࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀ
ࡾ≧ែ࡟㛵ࡍࡿရ㉁⟶⌮ࢩࢫࢸ࣒ࡢヨ᱌ࢆ Fig. 9
࡟♧ࡍ㸬ࡲࡎ㸪᪋ᕤ๓࡟௙ୖࡀࡾ≧ែ࡟࠾ࡅࡿⰍ
ㄪ(⃰ῐ)ࡢ┠ᶆࢆ࣮ࣘࢨ㸪᪋ᕤ┘⌮⪅࠾ࡼࡧ᪋ᕤ
⟶⌮⪅㛫ࡢྜព࡟ᇶ࡙ࡁタᐃࡍࡿ㸬ࡲࡓ㸪┠ᶆ࡜
ࡋࡓⰍㄪࡈ࡜࡟௙ୖࡀࡾ≧ែ࡟࠾ࡅࡿⰍࡴࡽ࠾ࡼ
ࡧ⾲㠃ẼἻࡢศᕸ≧ែࡢ⛬ᗘ࡟㛵ࡍࡿチᐜ㝈ᗘࢆ㸪
Ⰽㄪ࡜ྠᵝ࡟㛵ಀ⪅㛫ࡢྜព࡟ᇶ࡙ࡁタᐃࡍࡿ㸬
౛࠼ࡤ㸪᯽ᮌ 5)ࡀ♧ࡋࡓ௙ୖࡀࡾ≧ែࡢࣞ࢖ࢸ࢕
ࣥࢢࢫࢣ࣮ࣝ࡟ࡼࡾලయⓗ࡞┠ᶆࢆᐃࡵࡿࡇ࡜࡛㸪
௙ୖࡀࡾ≧ែ࡟㛵ࡍࡿㄆ㆑ࡢ㱈㱒ࡀపῶ࡛ࡁࡿ㸬
ࡇࢀ࡟ࡘ࠸࡚ࡣ㸪ࡍ࡛࡟ࢽ࣮ࣗࢪ࣮ࣛࣥࢻࡢつ᱁
6)࡟࠾࠸࡚㸪᪋ᕤ࡟╔ᡭࡍࡿ๓࡟᪋ᕤ⟶⌮⪅࡟ࡼ
ࡗ࡚ Sample Reference Panel(S.R.P.)ࡀసᡂࡉࢀ㸪௙
ୖࡀࡾ≧ែࡢලయⓗ࡞┠ᶆ࡜ࡋ࡚Ⓨὀ⪅࡜஦๓࡟
ྜពᙧᡂࢆᅗࡗ࡚࠸ࡿ౛ࡶぢࡽࢀࡿ㸬ḟ࡟㸪ࢥࣥ
ࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ≧ែ࡟㛵ࡋ࡚㸪ホ౯ࡍࡿ
㒊఩࡜᧜ീ㊥㞳ࢆタᐃࡋ㸪๓㏙ࡋࡓࢹࢪࢱ࣓ࣝ࢝
ࣛࡢ᧜ീ⏬ീࢆ⏝࠸ࡓ⏬ീゎᯒ࡟ࡼࡿホ౯࡛ᚓࡽ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ࢀࡓᐃ㔞್࡜㸪┠ᶆ࡜ࡋࡓࣞ࢖ࢸ࢕ࣥࢢࢫࢣ࣮ࣝ
࡜ࡢẚ㍑᳨࣭ドࢆ⾜࠺㸬ࡇࢀ࡟ྜ⮴ࡋ࡞࠸ሙྜ࡟
ࡣ㸪せồࡉࢀࡓ௙ୖࡀࡾ≧ែ࡜࡞ࡿࡼ࠺࡟⿵ಟࢆ
᪋ࡍ㸬࡞࠾㸪᧜ീ㊥㞳࡟㛵ࡋ࡚ࡣ㸪⏬ീゎᯒ࡟ࡼ
ࡿᐃ㔞್࡜ᐁ⬟᳨ᰝ࡟ࡼࡿឤぬ㔞ࡢ㛵ಀ࡟㊥㞳ࡀ
ཬࡰࡍᙳ㡪࡟ࡘ࠸᳨࡚ウࡋ㸪ࡑࡢ┦㛵ᛶࡀᚓࡽࢀ
ࡿほᐹ࣭᧜ീ㊥㞳ࡢ⠊ᅖࢆᢕᥱࡍࡿࡇ࡜࡛ୖ㝈ࢆ
ᐃࡵࡿᚲせࡀ࠶ࡿ㸬 
 ௨ୖࡢࡼ࠺࡞ࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ≧ែ
ࡢရ㉁⟶⌮ࢩࢫࢸ࣒ࢆ⏝࠸ࡿࡇ࡜࡛㸪⌧ሙᡴࡕࢥ
ࣥࢡ࣮ࣜࢺ࠾ࡼࡧ PCa〇ရࡢどぬⓗ࡞௙ୖࡀࡾ≧
ែ࡟㛵ࡋ࡚㛵ಀ⪅㛫࡛ࡢㄆ㆑ࡢ㱈㱒ࢆゎᾘ࡛ࡁࡿ
࡜࡜ࡶ࡟㸪ࣇ࢙࢔࡞ྜពᙧᡂࡀྍ⬟࡜࡞ࡾ෇⁥࡞
ᕤ஦ࡢ㐍⾜࡟ᐤ୚ࡍࡿࡶࡢ࡜⪃࠼ࡿ㸬 
㸬௒ᚋࡢᒎᮃ
 ᮏሗ࿌ࡣ㸪ᡴᨺࡋࢥࣥࢡ࣮ࣜࢺ⾲㠃ࡢ௙ୖࡀࡾ
≧ែ࡟࠾ࡅࡿどぬⓗ࡞せ⣲ࡢရ㉁⟶⌮ࢩࢫࢸ࣒ࢆ
ᵓ⠏ࡍࡿࡇ࡜ࢆ᭱⤊┠ⓗ࡜ࡋ࡚㸪ホ౯ᣦᶆࡢ࠶ࡾ
᪉࡟ࡘ࠸࡚⪃ᐹࡋࡓ㸬ࡇࢀ࡟ࡼࡾ㸪ᢳฟࡉࢀࡓ௒
Fig. 9  The tentative of the quality control system about the finishing of concrete surface  
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